The precise biochemical function of menin, the protein 4 Department of Molecular Biology product of the MEN1 gene, has so far proved elusive.
confluent plates of 293T cells using the 342 antibody By purifying endogenous menin-containing comalone or with a blocking peptide. Immunoprecipitates plexes from human cell lysates, we have now identified were visualized by Coomassie blue staining after polymenin as a member of a complex that contains the acrylamide gel electrophoresis, and bands 1 through trithorax family members MLL2 and Ash2L. This com-6 ( Figure 1B ) were excised and digested with trypsin. plex methylates histone H3 on lysine 4. Complexes assoPeptides were sequenced using tandem mass specciated with several tumor-derived menin mutants lack trometry. histone methyltransferase activity, suggesting that this As expected, the 70 kDa protein ( Figure 1B , band 4) activity is related to the tumor suppressor function was conclusively identified as menin, represented by of menin. Furthermore, Men1
Ϫ/Ϫ mouse cells show rea total of 15 peptide fragments covering 33% of the duced expression of Hox genes. Chromatin immunopredicted sequence (Supplemental Table S1 Table S1 .
To verify interactions between endogenous menin and copurifying proteins, we raised polyclonal antibodies against the candidate menin-interacting proteins Rbbp5 and Ash2L for reciprocal coimmunoprecipitation experiments. Anti-menin antibody could specifically precipitate both menin and Rbbp5 (Figure 2A have not yet been produced, we tested menin interac- Menin's interactions with the Set1/trithorax HMTase (Supplemental Table S2 The initial experiments were confirmed by additional mass described above using histone H3, except that after 15% SDSspectometric analysis of peptides derived from immunoprecipitates PAGE, the samples were transferred to PVDF membrane using CAPS prepared from nuclear extracts from BJAB or HeLa cells (purchased buffer ( Table S1 for a summary.
RNA Expression Analysis Reciprocal Coimmunoprecipitations and Immunoblotting
Real-time PCR quantification of Hox gene expression was perCells were lysed using a detergent lysis buffer (250 mM NaCl, 50 formed in triplicate using Taqman 
